ABSTRACT.--We studied the morphometrics, breeding biology, genetics, and calls of Pachyptila desolata, P. salvini, P. belcheri, and P. turtur in the southern Indian Ocean. Multivariate analysis of the measurements of live birds revealed some overlap among closely related taxa. Comparisons of biological data provided evidence for ecological segregation between taxa, based mainly on phenology of breeding but also on diet. Calls differed significantly between taxa, and multivariate analysis showed no overlap between syrupattic taxa. These data were then compared with data from other taxa (P. crassirostris and macgillivrayi) and from different localities. We support the recognition at the species level of each of the four study taxa. . None of these methods has been used on prions. Consequently, we compared the population biology of four taxa in the Indian Ocean. We studied morphometrics of live adult birds, analyzed their breeding biology (nesting habitats, phenology, diet, and distribution at sea), and measured allozyme variation and calls. The calls are particularly relevant for nocturnal burrowing petrels, because they may act as isolating mechanisms (Brooke 1986, Bretagnolle in press b). We extend our results to the broader literature to attempt a clarification of prion taxonomic status.
Methods. 
1985
). There is a well-marked synchrony within desolata, belcheri, vittata, and salvini laying and hatching dates, independent of latitude (and sea-surface temperature), although desolata from Macquarie (subspecies alter) may lay 10 days earlier (Brothers 1986) than other desolata populations (Fig. 4) . We propose that sympatry does not involve any change in breeding dates. This would indicate that breeding dates are not flexible and potentially may be used as taxonomic characters. Conversely, turtur has the widest geographical distribution and shows little synchrony (Fig. 4) . Its laying dates appear to vary in relation to sea-surface temperature rather than latitude (southern New Zealand lies in warmer waters than Crozet).
Diet and distribution at sea.--We analyzed diets with respect to frequency of occurrence of prey (Fig. 5a) (Fig. 6) .
Some physical parameters of calls differed significantly between taxa (Table 3 ; call duration and modal frequency). In some pairs of taxa, however, physical parameters overlapped (e.g. belcheri-desolata), which indicates that a multivariate analysis might be appropriate. A principal component analysis was conducted to find the most discriminant physical characters (out of a sample of 23 temporal and frequency features that describe the call). We performed discriminant analysis on the six taxa, using only (Fig. 7) . Conversely, salvini and vittata, which do not breed sympatrically, were separated only at 90% (n = 32). We analyzed the calls of only five crassirostris (from Bounty Island). The calls displayed a large variability and were not obviously different from the calls of turtur. Desolata-belcheri.--These two taxa breed sympatrically in high numbers on Kerguelen (Fig.  1) and provide a natural experiment on breeding isolation. Significant morphological differences existed between the two, although some overlap occurred (Table 1, Fig. 2) . They also showed ecological differences in breeding habitat (Table 2) , their diets diverged, and their breeding phenology (Fig. 3) showed a separation of >2 weeks in egg laying. Moreover, the date of egg laying was constant among different populations of each taxa throughout the subantarctic area (Fig. 4) . Finally, their calls were clearly separated (Fig. 7) , which suggests that this may prevent hybridization, because the calls may act as pre-mating isolating mechanisms (Dobzhansky 1937 ). The differences in morphology, ecology, and behavior lead us to conclude that desolata and belcheri are closely related but distinct taxa, which should be ranked at the species level because reproductive isolation is achieved on Kerguelen. Cox (1980) thought he could identify hybrids between these species from specimens collected on Kerguelen. We neither saw nor caught such birds, and Falla has relabeled his "Type B" desolata (formerly thought to be hybrid) as belcheri in 1940 (J. A.
Battle pets. comm.). Hybridization, if it has ever
existed, remains to be proved. In any case, it does not invalidate the recognition of the species.
Vittata-salvini.--These two taxa do not breed rank is unclear. In the morphological discriminant analysis (Fig. 2) , the distance between the two taxa was much greater than the distance between belcheri and desolata. This suggests that vittata and salvini are well separated morphologically and, presumably, genetically. Their calls are different (Table 3, Fig. 7) , which suggests that reproductive isolation could theoretically be achieved. Phenology of breeding in both taxa did not vary with latitude (Fig. 4) Desolata-salvini.--Although they breed in sympatry on Crozet, the numbers of desolata were too small to be considered biologically relevant.
It should be noted that desolata and belcheriwere located in a mixed colony in which no salvini were breeding (Despin et al. 1972).
Nevertheless, the two taxa had different calls (no overlap; Fig. 7) . Together with the differences in their phenology, morphology (Fig. 2) , and genetics, we conclude that these taxa definitely constitute two distinct species. Macgillivrayi.--This taxon deserves special 
